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VIDEO TRANSMISSION SYSTEMS AND METHODS FOR A HOME NETWORK 

FIELD OF THE INVENTION 

This invention relates in general to television systems, and more particularly, to the 
field of television set-top terminals. 

DESCRIPTION OF THE RELATED ART 

Cable television systems are now capable of providing many services in addition 
to analog broadcast video. In implementing enhanced programming, the set-top terminal 
(STT), otherwise known as the set-top box, has become an important computing device 
for accessing various video services. In addition to supporting traditional analog 
broadcast video functionality, many STTs now also provide other functionality, such as, 
for example, an interactive program guide, video-on-demand, and video recording and 
playback. 

An STT is typically connected to a communications network (e.g., a cable or 
satellite television network) and includes hardware and software necessary to provide 
various services and functionality. Preferably, some of the software executed by an STT 
is downloaded and/or updated via the communications network. Each STT also typically 
includes a processor, communication components, and memory, and is connected to a 
television or other display device. While many conventional STTs are stand-alone 
devices that are externally connected to a television, an STT and/or its functionality may 
be integrated into a television or other device, as will be appreciated by those of ordinary 
skill in the art. 

An STT is typically located at a customer premises and is typically used by two or 
more users (e.g., household members). The users of an STT may have different viewing 
preferences and may therefore have a conflict over what television service or function is 
to be provided by the STT. One approach to solving this problem is for users to purchase 
additional STTs that are capable of providing the same functionality as a currently 
available STT. However, STTs can be expensive and users may not be willing to 
purchase additional expensive STTs. Therefore, there exists a need for systems and 
methods for addressing these and/or other problems associated with STTs. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be better understood with reference to the following drawings. 
The components in the drawings are not necessarily drawn to scale, emphasis instead being 
placed upon clearly illustrating the principles of the invention. In the drawings, like 
reference numerals designate corresponding parts throughout the several views. 

FIG. 1 is a simplified block diagram depicting a non-limiting example of a 
subscriber television system. 

FIG. 2 is a simplified block diagram illustrating selected components of a set-top 
terminal (STT) that represents one embodiment of the STT shown in FIG. 1. 

FIG. 3 is a simplified block diagram depicting a local television network (LTN) 
that represents an embodiment of the LTN shown in FIG. 1 . 

FIG. 4 is a simplified block diagram depicting an LTN that represents an 
embodiment of the LTN shown in FIG. 1. 

FIG. 5 is a simplified block diagram depicting selected components of an IR 
receiver according to an embodiment of the invention. 

FIG. 6 is a simplified block diagram depicting an LTN that represents one 
embodiment of the LTN shown in FIG. 1. 

FIG. 7 A is a simplified block diagram depicting a converter/splitter module that 
represents one embodiment of the converter/splitter module shown in FIG. 6. 

FIG. 7B is a simplified block diagram depicting a converter/splitter module that 
represents another embodiment of the converter/splitter module shown in FIG. 6. 

FIG. 8 is a simplified block diagram illustrating selected data flows in the STT 
according to one embodiment of the invention. 

FIG. 9 is a simplified block diagram depicting an LTN that represents an 
embodiment of the LTN shown in FIG. 1. 

FIG. 1 OA is a simplified block diagram depicting a converter module that 
represents one embodiment of the converter module shown in FIG. 9. 

FIG. 1 OB is a simplified block diagram depicting a converter module that 
represents another embodiment of the converter module shown in FIG. 9. 

FIG. 1 1 A is a simplified block diagram depicting a splitter/bypass module that 
represents one embodiment of the splitter/bypass module shown in FIG. 9. 

FIG. 1 IB is a simplified block diagram depicting a splitter/bypass module that 
represents another embodiment of the splitter/bypass module shown in FIG. 9. 
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FIG. 12A is a simplified block diagram depicting an LTN that represents an 
embodiment of the LTN shown in FIG. 1. 

FIG. 12B is a simplified block diagram depicting an LTN that represents another 
embodiment of the LTN shown in FIG. 1. 

FIG. 12C is a simplified block diagram depicting an LTN that represents a further 
embodiment of the LTN shown in FIG. 1. 

FIG. 13 A is a simplified block diagram depicting a splitter/amplifier that 
represents one embodiment of the splitter/amplifier shown in FIG. 12B. 

FIG. 13B is a simplified block diagram depicting a splitter/amplifier that 
represents another embodiment of the splitter/amplifier shown in FIGS. 12A & 12B. 

FIG. 14 is a simplified block diagram illustrating selected data flows in the STT 
200 according to another embodiment of the invention. 

FIG. 15A is a simplified block diagram illustrating selected components of an 
STT that represents an embodiment of the STT shown in FIG. 1 . 

FIG. 15B is a simplified block diagram illustrating selected components of an 
STT that represents an embodiment of the STT shown in FIG. 1 . 

FIG. 16 is a simplified block diagram illustrating selected components of an 
expander card. 

FIG. 17 is a simplified block diagram depicting one possible embodiment of the 
signal processing system. 

FIG. 18A is a simplified block diagram illustrating an output system that 
represents one embodiment of the output system shown in FIG. 16. 

FIG. 18B is a simplified block diagram illustrating an output system that 
represents one embodiment of the output system shown in FIG. 16. 

FIG. 1 8C is a simplified block diagram illustrating an output system that 
represents one embodiment of the output system shown in FIG. 16. 

FIG. 19 is a schematic diagram depicting a non-limiting example of an STT that 
can accommodate an expander card. 

FIGS. 20A and 20B are schematic diagrams depicting non-limiting examples of 
how an expander card 1 500 may be connected to the STT shown in FIG. 1 . 

FIG. 21 is a simplified block diagram illustrating selected components of an STT 
that represents an embodiment of the STT shown in FIG. 1 . 

FIG. 22 is a simplified block diagram illustrating selected components of an STT 
subsystem according to one embodiment of the invention. 
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FIG. 23 is a simplified block diagram illustrating shared resources according to 
one embodiment of the invention. 

FIG. 24 is a schematic diagram depicting a non-limiting example of a remote 
control device that may be used to provide user input to an STT shown in FIG. 1 . 
5 FIG. 25 is a schematic diagram depicting a non-limiting example of an IPG screen 

that may be presented by IPG application in response to user input that may be provided 
via, for example, the activation of the guide key shown in FIG. 24. 

FIG. 26 is a schematic diagram depicting a non-limiting example of a Recorded 
Programs List screen that contains a list of recorded video presentations. 
10 FIG. 27 is a schematic diagram depicting an non-limiting example of a VOD 

selection screen that may be provided by the VOD application shown in FIG. 2. 

FIG. 28 is a flow chart illustrating a non-limiting example of a method for 
enabling an STT to receive remote control commands from an IR remote control device 
that is located in another room of a customer premises. 
15 FIG. 29 is a flow chart illustrating a non-limiting example of a method that 

enables an STT to provide television services to a television that is remotely located (e.g., 
in another room) using pre-existing transmission links at a customer premises. 

FIG. 30 is a flow chart illustrating a non-limiting example of a method that 
enables a first STT to provide recorded television presentations to a second STT that is 
20 remotely located (e.g. , in another room) using pre-existing transmission links at a 
customer premises. 

FIG. 3 1 is a flow chart illustrating a non-limiting example of a method that may 
be performed by an STT comprising an expander card, which may have been added to the 
STT by a user of the STT. 
25 FIG. 32 is a flow chart illustrating a non-limiting example of a method that may 

be performed by an STT comprising a plurality of tuners, wherein each of the plurality of 
tuners provides television services to a respective television. 

FIG. 33 is a flow chart illustrating a non-limiting example of a method that may 
be performed by an STT comprising a plurality of processors for providing functionality 
30 to respective televisions. 

FIG. 34 is a flow chart illustrating a non-limiting example of a method for 
enabling an expander card to distinguish its output from that of other expander cards. 

FIG. 35 is a flow chart illustrating a non-limiting example of a method that may 
be used to optimize the quality of a QAM signal received by an STT. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the invention can be understood in the context of a 
subscriber television system. In the description that follows, FIG. 1 will provide an 
example of a subscriber television system in which an embodiment of the invention may 
be implemented. FIGS. 2-24 provide examples of system components that can be used to 
help implement embodiments of the invention. Examples of user interface screens that 
may be provided by an STT are provided in FIGS. 25-27. Finally, FIGS. 28-35 depict 
examples of methods according to embodiments of the invention. Note, however, that the 
invention may be embodied in many different forms and should not be construed as 
limited to the embodiments set forth herein. Furthermore, all examples given herein are 
•intended to be non-limiting, and are provided in order to help clarify the description of the 
invention. 

FIG. 1 is a simplified block diagram depicting a non-limiting example of a 
subscriber television system 100. In this example, the subscriber television system 100 
includes a headend 1 1 0 that is coupled to a local television network (LTN) 1 0 1 via a 
communications network (CN) 130. The CN 130 may be any network that is suitable for 
transmitting television signals. The CN 130 may be, for example, a hybrid fiber coax 
(HFC) network or a satellite communications network, among others. 

The LTN 101, which is typically situated at a customer premises, includes a set- 
top terminal (STT) 200 that provides television services to the TVs 140-1 and 140-2, and, 
optionally, to additional TVs including, for example, TV 140-3. The STT 200 may be 
coupled to the TV 140-1 via a connection 1 1 1 (e.g., a coaxial cable), and may be coupled 
to the TV 140-2 and/or to the 140-3 either directly or via one or more other devices, as 
discussed further below. The customer premises may be a residence or a place of 
business for one or more STT users. The STT 200 may be a stand-alone unit or may be 
integrated into another device such as, for example, a television. In one preferred 
embodiment, the TV 140-1 is located in the same room as a stand-alone STT 200, 
whereas the TVs 140-2 and 140-3 are located in different rooms than where the STT 200 
is located. 

The headend 1 10 may include one or more server devices (not shown) for 
providing video, audio, and other data to the STT 200 via the CN 130. The headend 110 
and the STT 200 cooperate to provide a user with television services via the TVs 140-i 
(e.g., 140-1, 140-2, and/or 140-3). The television services may include, for example, 
broadcast television services, video-on-demand (VOD) services, and/or pay-per-view 
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(PPV) services, among others. Each broadcast television service typically provides a 
sequence of television presentations corresponding to a television station (e.g., ABC, 
NBC, CBS, or CNN, among others) and is typically identified by a channel number (e.g., 
channel 2, channel 3, channel 4, etc.). A television service (e.g., the CNN Headline News 
channel) that is identified by a certain channel number (e.g., channel 36) to viewers 
served by a first television service provider may be identified by another channel number 
(e.g., channel 45) to viewers served by a second television service provider. Depending 
on a desired implementation, a television service signal that is transmitted by the STT 200 
to a TV 140-i may be received and/or processed by one or more intermediary devices 
(e.g., a splitter, a radio frequency (RF) converter, and/or another STT (not shown in FIG. 
1)) before being forwarded to a TV 140-i. 

FIG. 2 is a simplified block diagram illustrating selected components of an STT 
200, according to one embodiment of the invention. In other embodiments, an STT 200 
may include only some of the components shown in FIG. 2, in addition to other 
components that are not shown in FIG. 2 . The STT 200 has electronic components (e.g. , 
processor 224, memory 230, etc.) that are coupled to a local interface 210, which can 
include, for example, one or more buses or other wired or wireless connections. The 
processor 224 is a hardware device for executing software, particularly that stored in 
memory 230. The processor 224 can be a custom-made or commercially available 
processor for executing software instructions. When the STT 200 is in operation, the 
processor 224 is configured to execute software stored within the memory 230, to 
communicate data to and from the memory 230, and to generally control operations of the 
STT 200 pursuant to the software. 

The memory system 230 may include any one or combination of volatile memory 
elements (e.g., random access memory (RAM), dynamic RAM (DRAM), static RAM 
(SRAM), synchronous DRAM (SDRAM), magnetic RAM (MRAM), etc.) and 
nonvolatile memory elements (e.g. , read only memory (ROM), hard drive, tape, compact 
disk ROM (CD-ROM), etc.). Moreover, the memory system 230 may incorporate 
electronic, magnetic, optical, and/or other types of storage media. Note that the memory 
system 230 can have a distributed architecture, where various memory components are 
situated remotely from one another, but can be accessed by the processor 224. 

The software in memory 230 may include one or more separate programs, each of 
which comprises executable instructions for implementing logical functions. In the 
example of FIG. 2, the software in the memory 230 includes an operating system (OS) 
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231, a WatchTV application 234, a navigator application 235, a personal video recorder 
(PVR) application 236, a driver 232, a video-on-demand (VOD) application 233, and an 
interactive program guide (IPG) application 237, among others. The OS 231 controls the 
execution of other software and provides management and control services including, for 
example, scheduling, input-output control, file and data management, memory 
management, and communication control, among others. The WatchTV application 234 
is used to help provide a user with a requested broadcast television service. The IPG 
application 237 provides an interactive program guide that includes listings of television 
services (which are typically listed as television channels) provided by the STT 200. The 
navigator 235 is used to route user input commands to respective software applications 
that have registered with the navigator 235 to receive the respective commands. The 
VOD application 233 provides a user with video-on-demand presentations such as, for 
example, movies that are selected via an on-screen movie catalog. The PVR application 
236 may provide user interface (UI) screens that can be used to manage (e.g., record and 
delete) the content of a storage device 250. The PVR application 236 may record or 
delete data from the storage device 250 with the help of a software driver 232 which 
controls read and write operations performed on the storage device 250. In one preferred 
embodiment, the storage device 250 includes a hard drive that reads from and writes to a 
hard disk. 

Each of the above mentioned applications comprises executable instructions for 
implementing logical functions and can be embodied in any computer-readable medium 
for use by or in connection with an instruction execution system, apparatus, or device, 
such as a computer-based system, processor-containing system, or other system that can 
fetch and execute the instructions. Other software applications may be included in 
memory 230 but are omitted from FIG. 2 to simplify the illustration of the STT 200. 

The tuner system 225 includes, in one implementation, an out-of-band tuner (not 
shown) for receiving out-of-band signals (e.g., that were modulated using quadrature phase 
shift keying (QPSK)), and in-band tuners 223-1 and 223-2 (e.g., quadrature amplitude 
modulation (QAMVanalog tuners) for receiving analog and/or digital in-band television 
services. Alternatively, the tuner system 225 may only include one in-band tuner, depending 
on a desired implementation. The signal processing system 220 may be capable of 
demodulating, demultiplexing, and decoding signals that are tuned to by the tuner system 
225. Although shown as one module, the signal processing system may comprise multiple 
modules that are located in different parts of the STT 200. 
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The STT 200 also includes an upstream transmitter 227 and a local transmitter 
229 that, in one embodiment, are used to transmit data via the communications interface 
222. The upstream transmitter 227, which may alternatively be included in the tuner 
system 225, preferably includes a QPSK modulator that is used to transmit upstream data 
to the headend 110. The local transmitter 229 preferably includes a UHF modulator for 
modulating a television service that is output to the TV 140-2 and/or to the TV 140-3 
(FIG. 1) through an optional communication interface 221 and/or through communication 
interface 222, depending on a desired implementation. 

The STT 200 also includes an IR receiver 226, a remote control signal detector 
201 and/or an RF receiver 242, which detect respective signals (IR, electric, or wireless 
RF) having encoded remote control commands requesting television services or STT 
functionality. In one embodiment, the remote control signal detector 201 may be 
configured to detect on-off keying (OOK) encoded signals. Remote control commands 
that are detected by the IR receiver 226, the detector 201, or RF receiver 242 may be 
forwarded to the navigator application 235, which then routs the commands to respective 
applications. In some embodiments, the STT 200 includes either the remote control 
signal detector 201 or the RF receiver 242, but not both. A remote control command may 
be associated with a certain remote control device (and hence with a certain television 
140-i) based on the type of signal received (e.g., IR, electric, or wireless RF), based on 
information (e.g., a code) contained in the remote control command, and/or based on a 
frequency at which the remote control command is modulated. 

The output system 228 is used to encode television services that are to be output 
to the TV 140-1 via a connection 111. The output system 228 may provide the TV 140-1 
with signals that are in, for example, NTSC (National Television Standard Committee) 
format. In another embodiment, if the TV 140-1 is a digital television {e.g., a high 
definition television (HDTV)), then the output system may include an MPEG (Motion 
Picture Experts Group) encoder for encoding television service signals in an MPEG-2 
format. The STT 200 may also provide television services to other TV sets located at the 
customer premises via the embodiments described below. 

FIG. 3 is a simplified block diagram depicting an LTN 101-1 that represents an 
embodiment of the LTN 101 shown in FIG. 1. The LTN 101-1 includes an STT 200 that 
is coupled to TV 140-1 and to TV 140-2. The TV 140-1 is preferably located in the same 
room as the STT 200, whereas the TV 140-2 is preferably located in a different room. A 
viewer of the TV 140-1 may request a television service from the STT 200 by using, for 
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example, an IR remote control device (not shown in FIG. 3). A viewer of the TV 140-2, 
on the other hand, may request a television service from the STT 200 by using, for 
example, an RF remote control device 301. 

The remote control device 301 may provide a request for a certain television 

5 service via a wireless RF signal 304. In response to receiving the wireless RF signal 304, 

the STT 200 (e.g., based on instructions contained in the WatchTV application 234) 
modulates the requested television service signal at a frequency corresponding to a 
predetermined television channel (e.g., channel 4) and then outputs the modulated 
television service signal via a connection 306, which may be, for example, a coaxial 

10 cable. The TV 140-2, which may be tuned to the pre-determined television channel (e.g., 

channel 4), receives and displays the requested television service. 

FIG. 4 is a simplified block diagram depicting an LTN 101-2 that represents 
another embodiment of the LTN 101 shown in FIG. 1 . The LTN 101-2 includes an STT 
200 that is coupled to a first TV 140-1 and to a second TV 140-2. An IR remote control 

15 device 401 may provide a request for a certain television service via an IR signal 402. An 

IR receiver 404 receives the IR signal 402, encodes it as an electric signal, and then 
passes the electric signal on to the STT 200 via a connection 406. In response to 
receiving the electric signal, the STT 200 modulates the requested television service 
signal at a frequency corresponding to a predetermined television channel (e.g., channel 

20 4) and then outputs the modulated television service signal via the connection 306. The 
XV 140-2, which may be tuned to the pre-determined television channel (e.g., channel 4), 
receives and displays the requested television service. 

FIG. 5 is a simplified block diagram depicting selected components of an IR 
receiver 404, according to one embodiment. The IR receiver 404 receives a user input 

25 command that is encoded in an IR signal 402 (FIG. 4), encodes the command in an 

electric signal, and then transmits the electric signal to the STT 200 (FIG. 4). The IR 
receiver 404 may include, for example, a photodiode 502 for converting the IR signal into 
an electric signal, an amplifier 504 for amplifying the output 503 of the photodiode, a 
detector 506 (e.g., an on-off keying detector) for decoding the output 505 of the amplifier 

30 504, and an encoder 508 (e. g. , a Manchester encoder) for encoding the output 507 of the 

detector 506. The output 510 of the encoder 508 is transmitted to the STT 200, where it 
may be detected by a remote control signal detector (e.g., detector 201 shown in FIG. 2). 
Other elements and operation of the IR receiver 404 would be understood by those of 
ordinary skill in the art. 
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FIG. 6 is a simplified block diagram depicting an LTN 101-3 that represents a 
further embodiment of the LTN 101 shown in FIG. 1. The LTN 101-3 includes an STT 
200 that is connected to a TV 140-1 and to a converter/splitter module 602. Hie STT 200 
receives a request for a certain television service, such as via a wireless radio frequency 
5 (RF) signal 601 that is provided by a wireless RF remote control device 301, for example. 
In response to the request, the STT 200 outputs a television service signal that is 
modulated at an ultra high frequency (UHF) onto a connection 604. The 
converter/splitter module 602 receives the UHF television service signal from the STT 
200 and converts the frequency of the television service signal into a frequency that 
10 corresponds to a predetermined television channel. The converter/splitter module 602 

then transmits the television service signal to the TV 140-2 via a connection 608. The TV 
140-2 receives the television service signal and presents it pontent to a user. 

FIG. 7 A is a simplified block diagram depicting a converter/splitter module 602-1 
that represents one embodiment of the converter/splitter module 602 shown in FIG. 6. 
15 The converter/splitter module 602-1 includes a diplexer 702 that receives signals from the 

CN 130 (FIG. 1) via a connection 704 and that passes the signals from the CN 130 to the 
STT 200 (FIG. 1) via a connection 706. The diplexer 702 also receives low frequency 
out-of-band signals and UHF modulated television service signals from the STT 200. 
The diplexer 702 passes the low frequency out-of-band signals to the CN 130 via 
20 connection 704, and passes the UHF television service signals to the RF converter 71 0 via 
a connection 708. The RF converter 710 converts the frequency of the UHF television 
service signals received from the diplexer 702 into a frequency that corresponds to a 
predetermined television channel and passes the television service signals on to the TV 
140-2 via a connection 712. 
25 FIG. 7B is a simplified block diagram depicting a converter/splitter module 602-2 

that represents another embodiment of the converter/splitter module 602 shown in FIG. 6. 
The converter/splitter module 602-2 includes a switch 730 that affects the source of the 
television service signals provided to the TV 140-2 (FIG. 9). When the switch 730 is in a 
first state 736, then the converter/splitter module 602-2 provides the TV 140-2 with 
30 television services that are received by the converter/splitter module 602-2 from the STT 

200 (FIG. 6). However, when the switch 730 is in a second state 738, then the 
converter/splitter module 602-2 provides the TV 140-2 with a broadband signal that is 
received by the converter/splitter module 602-2 from the headend 1 10 via the CN 130 
(FIG. 1). The switch 730 may be configured to be in the second state 738 in response to 
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the STT 200 being powered off. In this manner, the TV 140-2 may still be able to receive 
certain television services via a broadband signal that is forwarded to the TV 140-2 by the 
converter/splitter module 602-2 in the event that the STT 200 is unable to provide the TV 
140-2 with television services. 

5 FIG. 8 is a simplified block diagram illustrating one embodiment of selected data 

flows in an STT 200 that is configured to transmit a plurality of television services to a 
plurality of respective televisions. As shown in FIG. 8, the communications interface 222 
includes a diplexer 802 and a directional coupler 804. The diplexer 802 receives 
television service signals that were transmitted by the headend 1 10 via the CN 130 (FIG. 

10 1) and passes the television service signals to a tuner system 225 via a directional coupler 
804. 

The tuner system 225, which in the embodiment illustrated in FIG. 8 preferably 
comprises at least two in-band tuners, extracts television service signals that are to be 
displayed by the TVs 140-1 and 140-2, respectively. The tuner system 225 then forwards 

15 the television service signals to the signal processing system 220, which demodulates and 

decodes the television service signals. The signal processing system 220 then forwards to 
the output system 228 a television service signal corresponding to a first television 
service that was selected for the TV 140-1, and forwards to the local transmitter 229 a 
television service signal corresponding to a second television service that was selected for 

20 the TV 140-2. 

The local transmitter 229 includes a UHF modulator 801 which modulates the 
television service signal corresponding to the second television service at a UHF 
frequency. In one implementation, the UHF modulator 801 modulates the television 
service signal at a certain UHF frequency (e.g., about 1 GHz) that is above the highest 

25 frequency (e.g. , 860 MHz) used to transmit television service signals from the headend 

110 (FIG. 1) to the STT 200. The modulated television service signal may then be 
transmitted to the TV 140-2 via the directional coupler 804 and diplexer 802 of the 
communications interface 222. 

FIG. 9 is a simplified block diagram depicting an LTN 101-4 that represents an 

30 embodiment of the LTN 101 shown in FIG. 1. The local television network 101 includes 

an STT 200 that is connected to a TV 140-1 and to a splitter/bypass module 903. A 
remote control device 401 may be used to provide a request for a certain television 
service via an infra-red (IR) signal 901. The converter module 902, which is preferably 
located in the same room as the TV 140-2, receives the IR signal 901, converts it into an 
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electric signal, and forwards it to the STT 200 via the splitter/bypass module 903. The 
STT 200 receives the request for the television service and outputs, a television service 
signal that is modulated at an ultra high frequency (UHF) onto the connection 904. The 
splitter/bypass module 903 receives the UHF modulated television service signal from the 

5 STT 200 and forwards the television service signal to the converter module 902. Upon 

receiving the UHF television service signal, the converter module 902 converts the 
frequency of the television service signal into a frequency that corresponds to a 
predetermined television channel. The TV 140-2 receives the television service signal 
from the converter module 902 and displays its video content to a viewer. 

10 FIG. 1 OA is a simplified block diagram depicting a converter module 902-1 that 

represents one embodiment of the converter module 902 shown in FIG. 9. The converter 
module 902-1 includes an IR receiver 1002 for receiving an IR signal from a remote 
control device 401 (FIG. 9). The IR receiver 1002 may include, for example, a 
photodiode for converting the IR signal into an electric signal, an amplifier for amplifying 

15 the output of the photodiode, and an on-off keying detector for decoding the output of the 

amplifier. The IR receiver 1002 passes the electric signal on to an encoder 1004 (e.g., a 
Manchester encoder) that encodes the signal and forwards it to a diplexer 1008. The 
encoded signal is then passed by the diplexer 1008 to the splitter/bypass module 903 
(FIG. 9). 

20 The diplexer 1 008 also receives a UHF television service signal from the 

splitter/bypass module 903 and passes the signal to the RF converter 1010. The RF 
converter 1010 converts the frequency of the UHF television service signal into a 
frequency that corresponds to a predetermined television channel (e.g., channel 4) and 
then passes the television service signal on to the TV 140-2 (FIG. 9). 

25 FIG. 1 0B is a simplified block diagram depicting a converter module 902-2 that 

represents another embodiment of the converter module 902 shown in FIG. 9. As shown 
in FIG. 10B, the converter module 902-2 includes a switch 1012 that affects the source of 
the television service signal that is provided to the TV 140-2 (FIG. 9). When the switch 
1012 is in a first state 1014, then the converter module 902-2 provides the TV 140-2 with 

30 a television service that is provided by the STT 200 (FIG. 9) and modified by the RF 

converter 1010. However, when the switch 1012 is in a second state 1016, then the 
converter module 902-2 provides the TV 140-2 with a broadband signal that is received 
from the headend 110 (FIG. 1). The switch 1012 may be configured to be in the second 
state 1016 in response to the STT 200 being powered off. In this manner, the TV 140-2 
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may still be able to receive certain television services via a broadband signal that is 
forwarded to the TV 140-2 by the converter module 902-2 in the event that the STT 200 
is unable to provide the TV 140-2 with television services. 

FIG. 1 1A is a simplified block diagram depicting a splmWbypass module 903-1 

5 that represents one embodiment of the splitter/bypass module 903 shown in FIG. 9. The 
splitter/bypass module 903-1 includes a diplexer 1 102 that receives signals from the CN 
130 (FIG. 1) via a connection 1 104, and that passes the signals to the STT 200 (FIG. 1) 
via a connection 1 106. The diplexer 1 102 also receives low frequency out-of-band 
signals and UHF television service signals from the STT 200. The diplexer 1 102 passes 

10 the low frequency out-of-band signals received from the STT 200 to the CN 130 via 

connection 1 104, and passes the UHF television service signals to the converter module 
902 (FIG. 9) via a connection 1 108. The converter module 902 converts the frequency of 
a UF1F television service signal received from the diplexer 1 102 into a frequency that 
corresponds to a predetermined television channel (e.g., television channel 4) and passes 

15 the television service signal on to the TV 140-2. Capacitors 1 1 12 and 1114 may be used 

to block direct current from affecting the performance of the diplexer 1 102. An electric 
signal that contains data provided by a remote control signal may be received from the 
converter module 902 and then passed to the STT 200 via an inductor 1116. 

FIG. 1 IB is a simplified block diagram depicting a splitter/bypass module 903-2 

20 that represents another embodiment of the splitter/bypass module 903 shown in FIG. 9. 
The splitter/bypass module 903-2 includes a diplexer 1 102 that receives low frequency 
out-of-band signals and UHF television service signals from the STT 200 (FIG. 9). The 
diplexer 1 102 passes the low frequency out-of-band signals to the CN 130 via a 
connection 1 104, and passes the UHF television service signals to another diplexer 1 120 

25 via another connection 1108. 

The diplexer 1 120 passes the UHF television service signals received from the 
diplexer 1 102 to the converter module 902 (FIG. 9). The diplexer 1 120 also passes a 
broadband signal received from the CN 130 (FIG. 1) to the converter module 902. 
Capacitors 1112 and 1114 may be used to block direct currents from negatively impacting 

30 the performance of the diplexers 1 102 and 1 120. An electric signal that contains data 

provided by a remote control signal may be received from the converter module 902 and 
passed to the STT 200 via an inductor 1116. 

Reference is now directed to FIGS. 12A-12C which depict respective LTNs in 
which an STT 200 provides an STT 1202 with video data that is stored at the STT 200. 
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The STT 200 preferably has more resources than the STT 1202 including for example, 
one or more hard disks for storing television presentations and a plurality of in-band 
tuners for enabling the simultaneous provision of television services to the television 140- 
1 and to the STT 1202. The STT 1202, on the other hand, may have a single in-band 
tuner and no hard disks for storing television presentations. Therefore, the STT 1202 may 
be significantly less costly than the STT 200, but may nevertheless be able to provide a 
viewer of the television 140-2 with many, if not all, of the functionality that the STT 200 
is capable of providing to a viewer of the television 140-1. 

FIG. 12A is a simplified block diagram depicting an LTN 101-5 that represents an 
embodiment of the LTN 101 shown in FIG. 1. The LTN 101-5 includes a 
splitter/amplifier module 1204 that is connected to a first STT 200 and to a second STT 
1202. The STTs 200 and 1202 are connected to the TVs 140-1 and 140-2, respectively. 
The splitter/amplifier module 1204 receives broadband data from the CN 130 and passes 
the broadband data on to the STT 200 and to the STT 1202. 

A viewer of TV 140-2 may use a remote control device 401 to a request a 
television presentation that is stored in the STT 200. The request for the television 
presentation may be provided pursuant to options listed in a graphical user interface 
(GUI) such as, for example, among others, a GUI that is configured similarly to the 
Recorded Programs List 2600 depicted in FIG. 26. The remote device 401 may be used 
to request the television presentation by outputting an IR signal 1201 that is received by 
the STT 1202. The STT 1202 converts the IR signal 1201 into an electric signal, and then 
transmits the electric signal to the splitter/amplifier module 1204. The splitter/amplifier 
module 1204 passes the electric signal on to the STT 200. In response to receiving the 
electric signal, the STT 200 transmits the requested television presentation to the STT 
1202 via the splitter/amplifier 1204. The television presentation is received by the STT 
1202, where it is processed (e.g. , demodulated and decoded) and then provided to the TV 
140-2 for presentation to the viewer. 

FIG. 12B is a simplified block diagram depicting an LTN 101-6 that represents an 
alternative embodiment of the LTN 101-5 (FIG. 12A). A remote control device 401 may 
be used by a viewer of TV 140-2 to request a television presentation that is stored in a 
storage device within the STT 200. The remote device 401 may request such television 
presentation by outputting an IR signal 1201 that is received by the IR receiver 404. The 
IR receiver 404 converts the IR signal 1201 into an electric signal, and then transmits the 
electric signal to the splitter/amplifier module 1204. The splitter/amplifier module 1204 
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passes the electric signal on to the STT 200. In response to receiving the electric signal, 
the STT 200 transmits the requested television presentation to the STT 1202 via the 
splitter/amplifier 1204. The STT 1202 receives the television presentation and provides it 
to the TV 140-2, which displays it to the viewer. 

FIG. 12C is a simplified block diagram depicting an LTN 101-7 that represents 
another alternative embodiment of the LTN 101-5 (FIG. 12A). The LTN 101-7 includes 
a splitter/amplifier module 1204 that is coupled to a first STT 200 and to a second STT 
1202. The STTs 200 and 1202 are coupled to the TVs 140-1 and 140-2, respectively. 
The splitter/amplifier module 1 204 receives a broadband signal via the CN 1 3 0 and 
passes the broadband signal on to the STT 200 and to the STT 1202. 

A viewer of TV 140-2 may use a remote control device 401 to a request a 
television presentation that is stored in the STT 200. The remote device 401 may be used 
to request the television presentation by outputting an IR signal 1201 that is received by 
the STT 1202. In response to receiving the IR signal 1201, the STT 1202 outputs an IR 
signal 1211 that is intended to convey the command encoded in the IR signal 1201. 
Therefore, in one embodiment, the IR signal 1211 includes the data contained in the IR 
signal 1201. 

The IR signal 121 1 is received by the IR receiver 404, which is preferably, but not 
necessarily attached to the STT 1202. The IR receiver 404 receives the IR signal 121 1, 
converts it into an electric signal (not shown), and then transmits the electric signal to the 
splitter/amplifier module 1204. The electric signal that is transmitted by the IR receiver 
404 may be encoded using, for example, on-off keying (OOK) or Manchester encoding, 
among other encoding schemes. 

The splitter/amplifier module 1204 receives the electric signal from the IR 
receiver 404, and passes the electric signal on to the STT 200. In response to receiving 
the electric signal, the STT 200 transmits the requested television presentation to the STT 
1202 via the splitter/amplifier 1204. The television presentation is received by the STT 
1202, where it is processed (e.g. , demodulated and decoded) and then provided to the TV 
140-2 for presentation to the viewer. 

FIG. 13 A is a simplified block diagram depicting a splitter/amplifier 1204-1 that 
represents one embodiment of the splitter/amplifier 1204 (FIG. 12B). The 
splitter/amplifier 1204-1 includes a signal amplification system 1301 that amplifies 
signals that are received from or transmitted to the headend 1 1 0 (FIG. 1). The signal 
amplification system includes amplifiers 1304 & 1306 that are connected between 
15 
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diplexers 1302 & 1308; downstream signals are amplified by the amplifier 1306, and 
upstream signals are amplified by the amplifier 1304. 

A resistive splitter/combiner 1316 splits downstream signals so that they are 
received by both the STT 200 and the STT 1202 (FIG. 12B). The resistive 
splitter/combiner 1316 also combines upstream signals received from the STT 200 and 
the STT 1202 and passes them to the signal amplification system 1301. An electric signal 
that encodes a remote control command may be received from the IR receiver 404 (FIG. 
12B) or from the STT 1202 (FIG. 12A), and passed to the STT 200 via an inductor 1318. 
A UHF modulated television presentation that is transmitted by the STT 200 to the STT 
1202 passes through resistors 1312 and 1314 of the resistive splitter/combiner 1316. 

FIG. 13B is a simplified block diagram depicting a splitter/amplifier 1204-2 that 
represents another embodiment of the splitter/amplifier 1204 (FIGS. 12A & 12B). In 
addition to the signal amplification system 1301 and the resistive splitter/combiner 1316, 
the splitter/amplifier 1204-2 includes a splitter/combiner 1322 that allows two STTs 1202 
(only one is shown in each of FIGS. 12B & 12A) to request and receive a television 
presentation from the STT 200. An electric signal that encodes a remote control 
command may be received by the splitter/combiner 1322 from the IR receiver 404 (FIG. 
12B), from an STT 1202 (FIG. 12A), or from an IR receiver 404 (FIG. 12C) and passed 
to the STT 200 via an inductor 131 8. A UHF modulated television presentation that is 
transmitted by the STT 200 to an STT 1202 passes through resistors 1312 and 1314 and 
through the splitter 1322 before reaching the STT 1202. 

FIG. 14 is a simplified block diagram illustrating one embodiment of selected 
signal flows in an STT 200 that is configured to store and transmit television presentation 
signals to an STT 1202 (FIGS. 12A, 12B, and 12C). As shown in FIG. 14, the 
communications interface 222 includes a splitter/combiner 1403 which receives signals 
corresponding to television presentations that were transmitted by the headend 110 (FIG. 
1) and passes the signals to a tuner system 225. The tuner system 225 extracts a signal 
corresponding to a television presentation that is to be recorded and forwards the 
extracted signal to the signal processing system 220 where the signal is demodulated and 
decoded. After being processed by the signal processing system 220, the signal 
corresponding to the television presentation that is to be recorded is then forwarded to the 
storage device 250 for storage. The signal may also be forwarded to the output system 
228 (before and/or after the signal is stored in the storage device 250) which encodes the 
signal and transmits it to a TV 140-1 for presentation to a viewer. 

16 
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When a television presentation that is stored in the storage device 250 is requested 
by a viewer of the TV 140-2, data corresponding to the television presentation is 
forwarded to the local transmitter 229. As shown in FIG. 1 4, the local transmitter 229 
includes a Quadrature Amplitude Modulation (QAM) modulator 1401 and aUHF 
converter 1402. The data corresponding to a requested television presentation may be 
modulated by the QAM modulator 1401 using, for example, 64-QAM or 256-QAM 
modulation onto an intermediate frequency (IF). The frequency of the QAM modulated 
signal is preferably converted by the UHF converter 1402 to a frequency corresponding to 
the highest in-band channel (e.g., channel 134 at 855 MHz in some subscriber television 
systems), which is preferably not used by the headend to transmit data to the STT 200. 
Furthermore, a channel that is immediately below the highest in-band channel (e.g., 
channel 133) preferably also carries a QAM modulated signal to limit interference 
between the two adjacent channels. By using the highest in-band channel to transmit a 
television presentation to the STT 1202, an image of a signal that is output by the UHF 
converter 1402 would have a frequency that is above the frequency of the broadband 
signal that is received by the STT 1202, and would therefore not interfere with television 
services that are received by the STT 1202 from the headend 110 (FIG. 1). The 
modulated signal corresponding to the requested television presentation is transmitted by 
the UHF converter 1402 to the STT 1202 via the splitter/combiner 1403 and, depending 
on a desired implementation, via the splitter/amplifier module 1204 (FIGS. 12A-12C). 

FIG. 1 5 A is a simplified block diagram illustrating selected components of an 
STT 200-1 that represents an embodiment of the STT 200 shown in FIG. 1 . The STT 
200-1 includes an expander card 1500 in addition to components (e.g., processor 224, IR 
receiver 226, etc.) that may be the same or similar to components used in the STT 200 
(FIG. 2). The expander card 1500, which is readily removable by a user of the STT 200, 
provides television presentations and/or other functionality (e.g., an interactive program 
guide) to the TV 140-2 (FIG. 1) via the communication interface 222, via the optional 
communication interface 221, or via some other wired or wireless interface (not shown), 
depending on a desired implementation. In one embodiment, the expander card 1500 may 
include one or more of the following electronic components (not shown in FIG. 1 5 A), 
among others: a tuner system for timing to a selected television service, a signal 
processing system for processing signals corresponding to the selected television service, 
memory for storing software, an analog and/or a digital encoder for transmitting the tuned 
television service to the TV 140-2, and/or a processor for controlling operation of the 
17 
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expander card 1500. The electronic components of the expander card 1500 may be 
integrated into a printed circuit board that is housed in a protective casing. The expander 
card 1 500 may be configured to be easily connected to and disconnected from the STT 
200-1 by a user of the STT 200-1. 

The STT 200-1 may include a remote control signal detector 201 and/or an RF 
receiver 242, which detect respective signals (electric or wireless RF) that encode remote 
control commands requesting television services. Remote control commands that are 
detected by the detector 201 or receiver 242 may be forwarded to the expander card 1500. 
An STT 200 may also be configured to accommodate a plurality of expander cards for 
providing services to a plurality of respective television sets. 

FIG. 15B is a simplified block diagram illustrating selected components of an 
STT 200-2 that represents another embodiment of the STT 200 shown in FIG. 1 . The 
STT 200-2 includes expander cards 1500 in addition to components (e.g., processor 224, 
IR receiver 226, etc.) that may be the same or similar to components used in the STT 200 
(FIG. 2). Each expander card 1500, which is readily removable by a user of the STT 200, 
provides television presentations and/or other functionality (e.g., an interactive program 
guide) to a respective television set via the communication interface 222, via the optional 
communication interface 221, or via some other wired or wireless interface (not shown), 
depending on a desired implementation. 

An RF receiver 242 receives remote control commands encoded in wireless RF 
signals, encodes the commands into electric signals, and forwards the electric signals to a 
input handler 244. Alternatively, a signal detector (not shown) may detect remote control 
commands that are encoded in electric signals received via the communication interface 
222. The input handler 244, which may be implemented as, for example, an application 
specific integrated circuit (ASIC) and/or as software residing in memory 230, forwards 
the remote control commands to respective expander cards 1500. Each remote control 
device corresponding to a television that is served by an expander card 1500 may be 
configured to output a distinguishing frequency or set of frequencies. In this manner, a 
remote control command may be forwarded to a respective expander 1500 card based on, 
for example, the frequency of the corresponding RF signal received by the RF receiver 
242. In another embodiment, an IR remote control device corresponding to a television 
that is served by an expander card 1500 may be configured to output a distinguishing 
code or identifier inside each IR command in order to identify such IR command as 
corresponding to the IR remote control device. 

18 
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The analog outputs of the expander cards 1500 may be modulated at different 
frequencies so that the outputs do not interfere with each other. Furthermore, each 
television that is served by an expander card may be tuned to a television channel 
corresponding to the frequency of the output of a respective expander card 1500. In 
another embodiment, the analog output of an expander card 1500 may be converted into a 
digital format, such as, for. example, MPEG-2, and then modulated using, for example, 
QAM-64 prior to being transmitted to a television 140-i. 

FIG. 16 is a simplified block diagram illustrating a non-limiting example of selected 
components of an expander card 1500, according to one embodiment. The expander card 
1 500 may interface with the local interface 210 (FIG. 1 5 A) using a connection such as, for 
example, a bus (not shown). The expander card 1500 includes a CPU 1628, an output 
system 1624 for providing an output 1626 to a television, a tuner system 1604 for tuning to a 
particular television service, and a signal processing system 1608 for processing {e.g., 
demodulating and decoding) signals output by the tuner system 1604. The CPU 1628 
executes one or more software applications {e.g., software application 1634) stored in 
memory 1632 in order to control the operation of the expander card 1500 and to provide 
television services and/or other functionality to a user. 

The expander card 1500 may also include a conditional access component 1610 for 
providing conditional access to television services. The conditional access component 1610, 
which may be, for example, a microprocessor that is assigned a unique network address, 
may require that an expander card 1500 be authorized to provide certain services and/or 
functionality prior to enabling the expander card 1500 to provide such services and/or 
functionality. The conditional access component 1610 may be configured, for example, to 
enable the signal processing system 1608 to decrypt digital signals and/or descramble analog 
signals received by the expander card 1500. The conditional access component 1610 may 
also be configured to encrypt digital signals and/or scramble analog signals that are output 
by the output system 1624. The functionality of the conditional access component 1610 may 
alternatively be provided by software that is stored in memory 1632 and executed by the 
CPU 1628. In yet another embodiment, another conditional access component (not 
shown) that is a fixed part of (e.g., integrated into) the STT 200 (FIG. 1) but that is not a 
part of an expander card 1500, maybe configured to enable conditional access to services 
and/or functionality provided by one or more expander cards 1500 connected to the STT 
200, and/or to services and/or functionality that are to be output to the television 140-1 
(FIG. 1). 
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The tuner system 1604 enables the expander card 1500 to tune to downstream 
signals, thereby allowing a user to receive digital and/or analog signals transmitted by the 
headend 1 10 via the communications network 130. The tuner system 1604 includes, in one 
implementation, an out-of-band (OOB) tuner for receiving quadrature phase shift keying 
(QPSK) data and a QAM/analog tuner for receiving in-band analog and digital television 
services. 

In an alternative embodiment, the STT 200 (FIG. 2) may include a QPSK transceiver 
(not shown) that provides functionality to a plurality of expander cards 1500. The QPSK 
transceiver which maybe, for example, part of the tuner system 225 (FIG. 2) of the STT 
200, may be used by the plurality of expander cards 1500 for OOB communications with the 
headend 1 10 (FIG. 1). The sharing of a QPSK transceiver among a plurality of expander 
cards 1500 may be feasible since the utilization rate of an OOB QPSK channel by any single 
expander card 1 500 is typically low. The tuner system 225 may be configured to 
demultiplex downstream OOB data received from the headend 110 prior to forwarding the 
downstream OOB data to respective expander cards 1500. Furthermore, the tuner system 
225 may be configured to multiplex upstream OOB data received from a plurality of 
expander cards 1500 prior to transmitting the upstream OOB data the headend 1 1 0 (e.g. , via 
a QPSK transceiver within the tuner system 225). 

The expander card 1500 also includes a signal processing system 1608 that is 
preferably capable of demodulating, demultiplexing, and decoding signals that are 
extracted by the tuner system 1604. One or more of the components of the signal 
processing system 1608 can be implemented with software, a combination of software 
and hardware, or preferably with hardware. Although shown as one module, the signal 
processing system 1608 may comprise multiple modules that are located in various parts of 
the expander card 1500. 

The output system 1624 may include digital-to-analog converters for outputting 
analog audio and video signals that are in a suitable format for a TV 140-i (FIG. 1). In one 
possible embodiment, the output system 1624 may include an MPEG encoder for outputting 
digital video that is suitable for a digital television, such as, for example, an HDTV. 
Therefore, the expander card 1500 may be configured to output analog video signals and/or 
digital video signals. Digital signal outputs from a plurality of expander cards 1500 may be 
multiplexed and transmitted onto a digital home network using an MPEG multiplexer (not 
shown) that is part of the STT 200 (FIG. 1). 
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FIG. 17 is a simplified block diagram depicting one possible embodiment, among 
others, of the signal processing system 1608. As shown in FIG. 17, the signal processing 
system 1608 includes an NTSC demodulator 1702 and anNTSC decoder 1706. The 
NTSC demodulator 1702 digitizes analog signals 1606-1 that are received from the tuner 
system 1604 (FIG. 16) and outputs them as digitized analog signals 1704 which are then 
decoded by the NTSC decoder 1706. Furthermore, the signal processing system 1608 
includes a quadrature amplitude modulation (QAM) demodulator 1716, an MPEG 
demultiplexer 1720 and an MPEG decoder 1724. The QAM demodulator 1716 
demodulates digital signals 1606-2 that were modulated (e.g., at the headend 110 (FIG. 
1)) using QAM. The MPEG demultiplexer 1720 demultiplexes digital signals 1718 after 
they are demodulated by the QAM demodulator 1716. The MPEG decoder 1724 decodes 
signals 1722 that have been demultiplexed by the MPEG demultiplexer 1720. The signal 
processing system 1608 also includes a graphics processor 1710 for adding graphics data 
to decoded video signals 1726 and 1708 that are output by the MPEG decoder 1724 and 
the NTSC decoder 1706, respectively. The MPEG decoder 1724 and the NTSC decoder 
1712 also output audio signals 1728 and 1712 respectively. The output signals 1730 of 
the graphics processor 1710 and the decoded audio outputs 1712 and 1728 are provided to 
the output system 1624 (FIG. 16), which encodes the signals 1712, 1728, and 1730 into a 
format that is suitable for a television that is served by the expander card 1 500 (FIG. 1 6). 

In one embodiment, where the expander card 1500 outputs video streams in an 
MPEG format, graphics may be overlaid onto a video stream prior to such video stream 
being encoded in an MPEG format. In this manner, multiple graphical user interfaces 
(GUIs) that are encoded in an MPEG format may be multiplexed onto a single MPEG 
transport stream. 

FIG. 18A is a simplified block diagram illustrating a non-limiting example of an 
output system 1624-1 that represents one embodiment of the output system 1624 (FIG. 
1 6). As shown in FIG. 1 8A, the output system 1624-1 includes a video digital-to-analog 
converter (DAC) 1802 and an audio DAC 1804. The video DAC 1802 converts digital 
video signals 1730 into analog video signals 1806 that are in a certain format (e.g. 
NTSC) that is suitable for a TV 140-i (e.g., TV 140-2 or TV 140-3 shown in FIG. 1). The 
Audio DAC 1804 converts digital audio signals 1728 & 1712 into analog audio signals 
1808 that can be decoded and played by a TV 140-i. The outputs 1806 and 1808 of the 
video DAC 1802 and the audio DAC 1804, respectively, are combined into output signals 
1626-1 and transmitted to a TV 140-i. 
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FIG. 18B is a simplified block diagram illustrating a non-limiting example of an 
output system 1624-2 that represents another embodiment of the output system 1624 
(FIG. 16). As shown in FIG. 18B, the output system 1624-2 includes a video DAC 1802 
and an audio DAC 1804 that output analog video signals 1806 and analog audio signals 
1808, respectively, to a modulator 1807. Upon receiving the analog signals 1806 and 
1 808, the modulator 1 807 modulates the signals at a certain frequency and transmits the 
modulated signals to a TV 140-i either via the communications interface 222 (FIGS. 15A 
and 15B) or via another interface (not shown). In one embodiment, the modulator 1807 
modulates the signals 1806 and 1808 at (1) a UHF frequency {e.g., about 1 GHz) that is 
above the in-band frequency of television service signals received from the headend 1 10 
(FIG. 1), (2) a frequency corresponding to the frequency of the highest channel (e.g., 
channel 134) in the in-band frequency, or (3) a frequency corresponding to another 
predetermined television channel, depending on a desired implementation for transmitting 
data to a TV 140-i. The frequency at which the modulator 1807 outputs signals may be 
configured by the CPU 1 634 (FIG. 16) to correspond to a certain television channel based 
on, for example, instructions received by the CPU 1634 from the STT processor 224 
(FIG. 15B). Therefore, each expander card 1500 may be configured to output television 
services at a frequency corresponding to a television channel to which a respective 
television 140-i is tuned. In this manner a television 140-i may not need to be physically 
modified to be able to receive and display television services received from an expander 
card 1500. 

FIG. 18C is a simplified block diagram illustrating a non-limiting example of an 
output system 1624-3 that represents a further embodiment of the output system 1624 
(FIG. 16). As shown in FIG. 18C, the output system 1624-3 includes a digital encoder 
1810 that encodes digital video signals 1730 and digital audio signals 1712 and 1728 into 
digital output signals 1626-3 that are suitable for a television that is capable of decoding 
the digital output signals 1626-3 and displaying their content. The digital encoder 1810 
may be, for example, an MPEG-2 encoder. Furthermore, the digital output signals 1626- 
3 may be formatted in, for example, an MPEG-2 format that is suitable for standard- 
definition and/or high definition televisions. One advantage of using an MPEG-2 format 
is that digital outputs 1626-3 of several expander cards 1500 (FIG. 15B) may be 
multiplexed and transmitted by a single QAM modulator (not shown) over, for example, a 
digital home network (not shown). Furthermore, the MPEG-2 standard supports 
encryption, decryption, stereo presentations, and the inclusion of additional data streams 
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(e.g., additional audio tracks, closed-captioning data, etc.)- As a result, an expander card 
1500 that is configured to output television services that are in an MPEG-2 format (rather 
than in an analog format) is capable of providing more enhanced television services and 
functionality. 

FIG. 19 is a schematic diagram depicting a non-limiting example of an STT 200 
that can accommodate an expander card 1500. The STT 200 includes a housing 1901 that 
houses interior STT components. The housing 1901 has an opening 1902 that is large 
enough to receive the expander card 1500, which may be connected to the STT 200 by 
being partially or completely inserted into the housing 1 901, depending on a desired 
implementation. An eject button 1904 may, in one implementation, be used to eject the 
expander card 1500 from the STT 200. In an alternative embodiment, the expander card 
1 500 may be removed from the STT 200 by simply being grasped and pulled out. The 
STT 200 may also include a control panel 1903 having input keys (e.g., a power on/off 
key) that may be used to control some of the functionality of the STT 200. The STT 200 
also preferably has one or more connections (not shown) for receiving one or more cables 
(e.g., coaxial cables), and a power cord (not shown) for connecting to a power source. 

FIGS. 20A and 20B are schematic diagrams depicting non-limiting examples, 
among others, of how an expander card 1500 may be connected to an STT 200 (FIG. 1). 
As shown in FIG. 20A, the expander card 1500 may be plugged into a socket 2000 that is 
configured to receive a portion 2003 of the expander card 1500. The portion 2003 may 
be, for example, a portion of a printed circuit card that is housed inside a casing 2004 of 
the expander card 1500. The socket 2000 is connected to a ribbon cable 2001, which is in 
turn connected to a slot 2007 in a motherboard 2006 of the STT 200. Alternatively, as 
shown in FIG. 20B, the portion 2003 of the expander card 1500 may be plugged directly 
into the slot 2007 of the motherboard 2006, depending on a desired implementation. 

In an alternative embodiment, an expander card 1500 may be inserted into or 
otherwise connected to a television (not shown) that is configured to receive the expander 
card 1 500. Upon being inserted into and/or connected to a television, the expander card 
1500 receives downstream television services, extracts a user selected television service, 
and provides the extracted television service to the television, which then displays the 
selected television service to a user. In this manner, set-top functionality may be 
provided by the. expander card 1 500 without the need for a stand-alone STT. 

FIG. 21 is a simplified block diagram illustrating a non-limiting example of 
selected components of an STT 200-3 that represents an embodiment of the STT 200 
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shown in FIG. 1. The STT 200-3 includes STT sub-systems 2101 that utilize shared 
resources 2102 of the STT 200-3 to help provide television services, television 
presentations, and/or other STT functionality (e.g., VOD, PPV, and/or PVR, among 
others) to respective televisions 140-i (FIG. 1). Each STT subsystem 2101 may include a 
respective tuner for extracting a television service that is to be provided to a respective 
TV 140-i. The outputs 21 1 1 and 21 12 (which may each comprise data corresponding to a 
television service, a television presentation or some other STT functionality) of the STT 
subsystems 2101-1 and 2101-2, respectively, may be combined by a combiner module 
2104 and then transmitted to respective televisions 140-1 and 140-2 (FIG. 1). 
Furthermore, these outputs 21 1 1 and 2112 may be modulated at different frequencies 
(e.g., corresponding to different television channels) by the subsystems 2101-1 and 2101- 
2, respectively, or by the combiner module 2104, depending on a desired implementation. 

Each STT subsystem 2101 may also include a signal processing system, a 
processor, memory, and an output system (not shown in FIG. 21). A resource manager 
2103, which may be an application specific integrated circuit (ASIC), coordinates access 
to the shared resources 2102. The resource manager 2103 may include registers for 
storing values to indicate whether corresponding shared resources are currently available 
(e.g., not being used by an STT subsystem 2101). For example, if a shared resource is 
available, then a logical value of "0" may be stored in a corresponding register in the 
resource manager 2103, and if the shared resource is unavailable, then a logical value of 
"1" may be stored in the corresponding register, or vice versa, depending on a desired 
implementation. An STT subsystem 2101 may query the resource manager 2103 to 
determine whether a shared resource is available prior to attempting to utilize the shared 
resource. An STT subsystem may be prohibited from using or attempting to use a shared 
resource when such resource is unavailable (e.g., being used by another STT subsystem), 
as determined by the resource manager 2103. 

An RF receiver 242 receives remote control commands that are encoded as 
wireless RF signals, and encodes the remote control commands as electric signals. The 
electrically encoded remote control commands are provided by the RF receiver 242 to an 
input handler 244 which forwards each command to a respective STT system 2101. An 
IR receiver or some other user input detector (not shown in FIG. 9) may be used in 
addition to or in the place of RF receiver 242 to receive user input that is then forwarded 
to an STT subsystem 2101. 
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FIG. 22 is a simplified block diagram illustrating a non-limiting example of 
selected components of an STT subsystem 2101 according to one embodiment of the 
invention. The STT subsystem 2101 may be used to provide television services, 
television presentations, and/or other STT functionality to a TV 140-i (FIG. 1). As shown 
in FIG. 22, the STT subsystem 2101 includes many components that are the same or 
similar to components of an STT 200 (FIG. 1). These components include, for example, 
a memory 230, a processor 224, a tuner system 225, a signal processing system 220, and 
an output system 228. The software in memory 230 may include an operating system 
(O/S) 231, a WatchTV application 234, a navigator application 235, a personal video 
recorder (PVR) application 236, a driver 232, and/or an interactive program guide (IPG) 
application 237. An STT subsystem 2101 may include different, fewer, or additional 
components than shown in FIG. 22 depending on a desired implementation. 

FIG. 23 is a simplified block diagram illustrating a non-limiting example of 
shared resources 2102 according to one embodiment. As shown in FIG. 23, the shared 
resources 2102 include a storage device 250 and an upstream transmitter 227. The 
storage device 250 may be used to store certain television presentations (e.g., movies) that 
are received by the STT 200-3 (FIG. 21) from the headend 1 1 0 (FIG. 1). In one preferred 
embodiment, the storage device 250 includes a hard drive that reads from and writes to a 
hard disk. The upstream transmitter 227 preferably includes a QPSK modulator that is 
used to transmit upstream data to the headend 110. Other resources that may be part of 
the shared resources 2102 include, for example, memory (volatile and/or non-volatile), a 
cable modem, and/or a processor, among others, depending on a desired implementation. 

FIG. 24 is a schematic diagram depicting a non-limiting example of a remote 
control device (RCD) 2400 that may be used to provide user input to an STT 200 (FIG. 
1). The RCD 2400 may be configured to output commands that are encoded in either IR 
signals or in RF signals, depending on a desired implementation. The RCD 2400 
described herein is merely illustrative and should not be construed as implying any 
limitations upon the scope of the invention. Furthermore, in an alternative embodiment 
of the invention, different and/or additional systems and methods of providing user input 
may be used including, for example, an RCD having different keys and/or key layouts 
than the RCD 2400. 

As shown in FIG. 24, the RCD 2400 includes four arrow keys 2410 including an 
up arrow key 241 1, a down arrow key 2412, a left arrow key 2413, and a right arrow key 
241 4. The arrow keys 24 1 0 can be used to scroll through on-screen options and/ or to 
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highlight an on-screen option. Other keys provided by the RCD 2400 include a select key 
2420, a guide key, 2480, and a channel key 2490, among others. The select key 2420 
may be used to select a currently highlighted on-screen option. The guide key 2480 may 
be used to access a television program guide such as, for example, IPG screen 2500 (FIG. 
25). The channel key 2490 may be used to request a television service that has a channel 
number that is incrementally lower or higher than the number of a currently presented 
television service, depending on which portion of the channel key 2490 is pressed. The 
number pad 2450 includes number keys (e.g., numbered 0-9) that may be used, for 
example, to enter a certain channel number in order to request a corresponding television 
service. 

FIG. 25 is a schematic diagram depicting a non-limiting example of an IPG screen 
2500 that may be presented by IPG application 237 in response to user input that may be 
provided via, for example, the activation of the guide key 2480 (FIG. 24). The top left 
portion of IPG screen 2500 is a detailed focus area 2510 that includes detailed 
information for a currently highlighted television presentation listing which, in the current 
example, is the Good Morning America listing 2520. The detailed television presentation 
listing information may include a channel number, a television service name (e.g., ABC), 
a television presentation listing name (e.g., Good Morning America), a television 
presentation description, a television presentation duration, and/or episode information or 
rating, as applicable. 

Video corresponding to a television presentation currently being provided by the 
STT 200 (FIG. 1) may be displayed in a video area 2530. Immediately below the video 
area 2530 is an information banner 2540 for displaying the television channel number 
(e.g., 5) corresponding to the television presentation, the current day and date (e.g., 
Thursday, 1/17), and the current time (e.g., 5:00 a.m.). 

An IPG grid 2565 includes a main listing display area 2560, a time area 2570, and 
a television service identification area 2580. The main listing display area 2560 contains 
listings of television presentations that correspond to respective television services 
identified in television service identification area 2580, and that are or will be available 
during the time periods listed in the time area 2570. The television service identification 
area 2580 includes a vertical list of television functionalities organized sequentially from 
top to bottom by increasing television channel number (except for the highest numbered 
television service which is typically listed immediately above the lowest numbered 
television service). In one embodiment, the arrow buttons 2410 (FIG. 24) can be used to 
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scroll through the main listing display area 2560 and to highlight a desired television 
presentation listing, and the select button 2420 can be used to request a television 
presentation identified by a currently highlighted television presentation listing. A 
requested television presentation may be provided to a viewer by the WatchTV 
application 234 (FIG. 2). 

Though other implementations are contemplated within the scope of the invention, 
when the IPG application is first activated by the user, the lowest numbered television 
service listing is typically centered in the television service identification area 2580. In 
this non-limiting example, the lowest numbered television service listing in the television 
service identification area 2580 is "ABC" (channel number 2). Continuing with this non- 
limiting example, the left-most time column in the main listing display area 2560 includes 
titles of television presentation listings scheduled to be available about two hours into the 
future {e.g., at 7:00 a.m.) with the middle title in the column being highlighted and 
corresponding to the lowest numbered television service. Therefore, in this example, the 
Good Morning America listing 2520, which is scheduled to be provided via the "ABC" 
service (channel number 2), is highlighted. 

The bottom area 2550 of IPG screen 2500 indicates the selected day for which 
television listings are being displayed as well as information about the current functions 
of relevant keys on the remote control device 2400. In an alternative embodiment, an 
IPG screen may have fewer, additional, and/or different components, and may have a 
different layout. For example, an IPG screen might not include a detailed focus area 
25 10, a video area 2530, an information banner 2540, and/or a bottom area 2550. 

FIG. 26 is a schematic diagram depicting a non-limiting example of a Recorded 
Programs List (RPL) screen 2600 that contains a list of recorded video presentations. The 
RPL screen 2600 may be presented by PVR application 236 (FIG. 2) in response to user 
input that may be provided via, for example, the RCD 2400 (FIG. 24). A recorded 
programs list 2660 contains recording entries corresponding to recorded video 
presentations that are stored in the storage device 250 (FIG. 2). Each recording entry in 
the recorded programs list 2660 includes information such as the title of a recorded video 
presentation, the date the video presentation was recorded, the start time of the recording, 
and the length (i.e., play time) of the recorded video presentation. In one embodiment, 
the arrow keys 2410 (FIG. 24) can be used to scroll through the recorded programs list 
2660 and/or to highlight a desired recording entry. 
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The heading area 2602 contains a heading for the RPL screen 2600. In this 
example, the heading area contains the heading "Recorded Programs List." The bottom 
area 2650 of RPL screen 2600 contains information about the current functions of 
relevant keys on the remote control device 2400 (FIG. 24). As suggested in bottom area 
2650, the play key 2421 (FIG. 24) may be used to request the playing of a video 
presentation corresponding to a currently highlighted recording entry. 

Video corresponding to a television presentation currently provided by the STT 
200 (FIG. 1) is displayed in a video area 2630. Next to the video area 2630 is a detailed 
focus area 2610 for providing detailed information (e.g., episode information and/or 
rating (not shown)) for a currently highlighted recording entry 2620. As shown in FIG. 
26, the currently highlighted recording entry 2620 corresponds to the video presentation 
title "JAG" 2622. 

FIG. 27 is a schematic diagram depicting an non-limiting example of a VOD 
selection screen 2700 that may be provided by the VOD application 233 (FIG. 2). A user 
may utilize the selection screen 2700 in order to request a video-on-demand presentation. 
The top portion 2701 of example screen 2700 contains a screen heading (e.g., "Video-On- 
Demand"), while the bottom portion 2702 illustrates relevant navigation buttons available 
on a remote control device (e.g., RCD 2400 (FIG. 24)). 

As shown in FIG. 27, a video presentation list 2703 contains the titles of video 
presentations, such as, for example, video title 2704 ("The Whole Nine Yards"), 
including a highlighted video title 2705 ("Titanic"). A user may scroll through the video 
presentation list 2703 using the up and down arrow buttons 241 1 & 2412 on the RCD 
2400 and may request a currently highlighted video title by activating the select button 
2420. A reduced screen area 2706 displays an image corresponding to a currently 
highlighted video title. As the user scrolls through the video presentation list 2703, the 
image displayed in the reduced screen area 2706 changes accordingly. An information 
area 2707 provides information about a currently highlighted video title, including for 
example, the playing time, the rating, and a brief description of the corresponding video 
presentation. 

Each of the user interface (UI) screens depicted in FIGS. 25-27 may be provided to 
a user by an STT 200 (FIG. 1) and/or by an STT 1202 (FIG. 12 A). Furthermore, the UI 
screens depicted in FIGS. 25-27 are examples, among others, of UI screens that may be 
provided to a user by an STT. Therefore, in other embodiments, a user may be presented 
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with UI screens that have different layouts and/or components than the UI screens 
depicted in FIGS. 25-27. 

FIG. 28 is a flow chart illustrating a non-limiting example of a method 2800 for 
enabling an STT 200 (FIG. 1) to receive remote control commands from an IR remote 
control device that is located in another room of a customer premises. The method 2800 
may be performed by, for example, the systems depicted in FIGS. 4, 9, and 12A-12C. As 
indicated in step 2801, an IR receiver receives a remote control command that is encoded 
in an IR signal. The IR receiver may be a stand-alone unit (e.g., IR receiver 404 depicted 
in FIG. 4) or may be integrated into another device such as, for example, an STT (e.g., 
STT 1202 depicted in FIG. 12) or a converter module (e.g., converter module 902 
depicted in FIG. 9). 

After receiving an IR signal, the IR receiver converts the IR signal into an electric 
signal, as indicated in step 2802, and then transmits the electric signal to the STT 200, as 
indicated in step 2803. The IR receiver may include, for example, a photodiode for 
converting the IR signal into an electric signal and an amplifier for amplifying the electric 
signal. The STT 200 may receive the electric signal via the same transmission link that is 
used by the STT 200 to receive data from a headend 100 (FIG. 1). 

FIG. 29 is a flow chart illustrating a non-limiting example of a method 2900 that 
enables an STT 200 (FIG. 1) to provide television services to a television 140-i (FIG. 1) 
that is remotely located (e.g. , in another room) using pre-existing transmission links at a 
customer premises. In step 2901, an STT 200 receives a request for a television 
presentation (e.g. , a movie) that is stored in the STT 200, or for a television service (e.g. , 
the ABC channel) that is received by the STT 200 from a headend 110 (FIG. 1). The 
request may have been transmitted to the STT 200 via a wireless RF signal or via an IR 
signal that was electrically encoded and forwarded to the STT 200 by another device 
(e.g., an IR receiver 404 (FIG. 4)). 

In response to receiving the request, the STT 200 modulates the requested data 
(e.g. , a television service or a locally stored television presentation) at an ultra high 
frequency (UHF) that is above the highest frequency used by a headend to transmit 
television services to the STT 200 (e.g., at a UHF frequency above 860 MHz in some 
subscriber television systems), as indicated in step 2902. In one preferred embodiment, 
the STT 200 modulates the requested data at a UHF frequency of about 1 GHz. 

In step 2903, the STT 200 transmits the UHF modulated data to an RF converter 
via a transmission link (e.g., a coaxial cable) that is used by the STT 200 to receive 
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television services from the headend 110 (FIG. 1). The RF converter may be a stand 
alone unit or may be integrated into another device (e.g., converter/splitter module 602 
(FIG. 6)). The RF converter receives the UHF modulated data, converts the frequency of 
the data to a frequency corresponding to a predetermined television channel, and then 
forwards the data to a television 140-i, which is preferably located in a room other than 
where the STT 200 is located. 

FIG. 30 is a flow chart illustrating a non-limiting example of a method 3000 that 
enables a first STT 200 (FIGS. 12A-12C) to provide recorded television presentations to a 
second STT 1202 (FIGS. 12A-12C) that is remotely located (e.g., in another room) using 
pre-existing transmission links at a customer premises. The second STT 1202 may then 
provide PVR functionality (e.g., trick modes) to a user even if the second STT 1202 is not 
configured to store television presentations. In step 3001, a first STT 200 receives a 
request for a television presentation (e.g., a movie) that is stored in the first STT 200. 
The request may have been transmitted by a remote control device using an RF signal or 
an IR signal. If an IR signal is used, then it may be electrically encoded and forwarded to 
the first STT 200 by another device (e.g., an IR receiver 404 (FIG. 12B) or an STT 1202 
(FIG. 12A)). The request for a television presentation may also be provided to the STT 
200 by the STT 1202 in response to user input that is received by the STT 1202. In 
response to receiving the request, the first STT 200 retrieves the requested television 
presentation from a storage device within the first STT 200 and modulates the television 
presentation using, for example, 64-QAM modulation, onto a 6 MHz intermediate 
frequency (IF) channel, as indicated in step 3002. The frequency of the modulated data is 
then converted by the first STT 200 to a frequency corresponding to the frequency of an 
otherwise unused in-band channel, as indicated in step 3003. In one preferred 
embodiment, the frequency of the modulated data is converted to the frequency of the 
highest in-band channel (e.g., channel 134 at 855 MHz in some subscriber television 
systems). Then in step 3004, the modulated television presentation is transmitted by the 
first STT 200 to the second STT 1202. Upon receiving the television presentation, the 
second STT 1202 may then provide it to a television 140-2 (FIGS. 12A-12C) that is 
located near (e.g. , in the same room as) the second STT. 

FIG. 3 1 is a flow chart illustrating a non-limiting example of a method 3 1 00 that 
may be performed by an STT 200 (FIG. 1) comprising an expander card 1500 (FIG. 19), 
which may have been added to the STT 200 by, for example, a user of the STT 200. 
Adding an expander card 1500 to an STT 200 enables the STT 200 to provide television 
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services to a plurality of televisions. For example, pre-existing STT 200 components 
(i.e., not including the expander card 1500) may provide television services to a first 
television 140-1 (FIG. 1), whereas the expander card 1500 may provide television 
services to a second television 140-2 (FIG. 1). 

As indicated in step 3101, an STT 200 receives a request for a television service 
from a remote control device. The request is then routed to an expander card 1500 within 
the STT 200, as indicated in step 3102. In response to receiving the request, the expander 
card 1500 extracts the requested service from a broadband signal, as indicated in step 
3103, and then demodulates and decodes the requested service, as indicated in steps 3104 
and 3105, respectively. The expander card 1500 may also process the requested service 
in other ways. For example, if the requested service is multiplexed with other services, 
then the expander card 1 500 may also demultiplex the stream containing the requested 
service. After the expander card 1500 decodes the requested television service, then the 
expander card 1500 encodes the requested service in a certain format {e.g., anNTSC or 
HDTV compatible format), as indicated in step 3106, and transmits the television service 
to the television 140-2 associated with the remote control device that provided the request 
for the television service, as indicated in step 3107. 

FIG. 32 is a flow chart illustrating a non-limiting example of a method 3200 that 
may be performed by an STT 200 (FIG. 1) comprising a plurality of tuners 223 (e.g., FIG. 
2 and FIG. 22), wherein each of the plurality of tuners 223 provides television services to 
a respective television. The plurality of tuners 223 may be part of a single tuner system 
225 (FIG. 2) or may be part of respective tuner systems 225 (FIG. 22). As indicated in 
step 3201 , an STT 200 receives from a first remote control device a request for a first 
television service. The request may be received directly from the remote control device 
or may be routed to the STT 200 by another device (e.g., an IR receiver 404 (FIG. 4)). In 
response to receiving the request for the first television service, the STT 200 extracts the 
first television service from a broadband signal using a first tuner 223-1, as indicated in 
step 3202, and then transmits the first television service to a first television 140-1 (FIG. 
1), as indicated in step 3203. Then, as indicated in step 3204, the STT 200 receives from 
a second remote control device a request for a second television service. In response to 
receiving the request for the second television service, the STT 200 extracts the second 
television service from the broadband signal using a second tuner 223-2, as indicated in 
step 3205, and then transmits the second television service to a second television 140-2 
(FIG. 1), as indicated in step 3206. 
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FIG. 33 is a flow chart illustrating a non-limiting example of a method 3300 that 
may be performed by an STT comprising a plurality of processors 224-i (FIGS. 2 and 22) 
for providing functionality to respective televisions 140-i (FIG. 1). Each of the plurality 
of processors 224 may be part of an expander card 1500 (FIG. 15) that is connected to the 
STT 200 or may be a fixed part of the STT 200 {e.g., a fixed part of the STT's mother 
board). As indicated in step 3301, an STT 200 receives a request from a first remote 
control device for an STT function (e.g., an interactive program guide, a VOD catalogue, 
or a PVR catalogue, among others). In response to the STT 200 receiving the request 
from the first remote control device, a first processor 224-1 in the STT provides a first 
television with the requested STT function. The first processor may provide the STT 
function by executing a corresponding software application (e.g. , an IPG application 237 
(FIG. 2)). Then, as indicated in step 3301, the STT 200 receives a request from a second 
remote control device for an STT function. In response to the STT 200 receiving the 
request from the second remote control device, a second processor 224-2 in the STT 200 
provides a second television 140-2 (FIG. 1) with the requested STT function. 

FIG. 34 is a flow chart illustrating a non-limiting example of a method 3400 for 
enabling an expander card 1500 (FIG. 15B) to distinguish its output from that of other 
expander cards 1500. The method 3400 may be implemented by the OS 231 (FIG. 15B) 
and/or by a specialized software application (not shown) that is stored in memory 230 
(FIG. 15B). As indicated in step 3401, an STT 200 (FIG. 1) determines that an expander 
card 1500 (FIG. 15) has been connected to the STT 200. In response to the determination 
in step 3401, the STT 200 queries the expander card 1500 to determine whether the 
expander card 1500 is configured to output analog and/or digital services, as indicated in 
step 3402. The STT 200 then receives a response from the expander card 1500 indicating 
whether the expander card 1500 is configured to output analog and/or digital services, as 
indicated in step 3403. In response to receiving the response from the expander card 
1500, the STT 200 assigns a set of MPEG program identifiers (PIDs) and/or an output 
frequency that the expander card 1500 may use when providing television services. The 
set of MPEG PIDs may be assigned to the expander card 1500 if the expander card 1500 
is configured to provide television services that are encoded in an MPEG format (e.g. , 
MPEG-2). The output frequency may be assigned to the expander card 1 500 if the 
expander card 1500 is configured to provide analog television services. The set of MPEG 
PIDs and/or the output frequency that are assigned to an expander card 1 500 used to 
distinguish the output of the expander card 1500 from the output of other expander cards 
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that may be connected to the STT 200. In this manner, a television 140-i (FIG. 1) or STT 
1202 (FIG. 12) may be able to tune to and/or extract the output of a certain expander card 
1 500 based on the output frequency or MPEG PIDs in the output. Other methods for 
enabling an expander card 1500 to distinguish its output from that of other expander cards 
1 500 may be used within the scope of the present invention. 

FIG. 35 is a flow chart illustrating a non-limiting example of a method 3500 that 
may be used to optimize the quality of a QAM signal received by STT 1202 (FIGS. 12A- 
12C) from the STT 200, while preventing the QAM signal from adversely affecting the 
quality of other signals being transmitted on channels that are adjacent to or near the 
channel on which the QAM signal is being transmitted. As indicated in step 3501, the 
STT 200 transmits a QAM signal to the STT 1202. The STT 1202 receives the QAM 
signal from the STT 200 and measures the SNR (signal-to-noise ratio) and amplitude of 
the QAM signal, as indicated in step 3502. The STT 1202 also measures the SNR and 
amplitude of signals being transmitted on channels that are adjacent to or near the channel 
on which the QAM signal is being transmitted, as indicated in step 3503. The STT 1202 
may perform the aforementioned measurements via, for example, its tuner system (not 
shown). The STT 1202 then transmits the measurement information obtained in steps 
3502 and 3503 to the STT 200, as indicated in step 3504. The STT 1202 may transmit 
this measurement information via, for example, an OOK modulator. 

The STT 200 also measures the amplitude and SNR of the QAM signal 
transmitted by the STT 200, as indicated in step 3505, and of signals received by the STT 
200 on adjacent channels (i.e. , channels that are adjacent to the channel on which the 
QAM signal is transmitted to the STT 1202), as indicated in step 3506. The STT 200 
may perform these measurements via, for example, the tuner system 225 (FIG. 2), which 
can receive via the splitter/combiner 1403 (FIG. 14) signals transmitted by the local 
transmitter 229 (FIG. 14) as well signals transmitted by the headend 1 10 (FIG. 1). Note 
that steps 3505 and 3506 may alternatively be performed before or concurrently with 
steps 3503 and/or 3504. 

The STT 200 then adjusts the amplitude of the QAM signal based on the 
measurement information received from the STT 1202 and/or based on measurements 
made by the STT 200, as indicated in step 3507. In one implementation, the STT 200 
adjusts the amplitude of the QAM signal such that (a) the SNR of the QAM signal as 
measured and subsequently reported by the STT 1202 is greater than or equal to a 
specified SNR value, and (b) the amplitude of the QAM signal amplitude as subsequently 
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measured and reported by the STT 1202 and/or as measured by the STT 200, is within a 
specified amplitude range. 

The steps depicted in FIG. 28-35 may be implemented using modules, segments, 
or portions of code which include one or more executable instructions. In an alternative 
implementation, functions or steps depicted in FIGS. 28-35 may be executed out of order 
from that shown or discussed, including substantially concurrently or in reverse order, 
depending on the functionality involved, as would be understood by those of ordinary 
skill in the art. 

The functionality provided by the methods illustrated in FIGS. 28-35, can be 
embodied in any computer-readable medium for use by or in connection with a computer- 
related system (e.g., an embedded system such as a modem) or method. In this context of 
this document, a computer-readable medium is an electronic, magnetic, optical, 
semiconductor, or other physical device or means that can contain or store a computer 
program or data for use by or in connection with a computer-related system or method. 
Furthermore, the functionality provided by the methods illustrated in FIG. 28-35 can be 
implemented through hardware (e.g., an application specific integrated circuit (ASIC) and 
supporting circuitry) or a combination of software and hardware. 

It should be emphasized that the above-described embodiments of the invention 
are merely possible examples, among others, of the implementations, setting forth a clear 
understanding of the principles of the invention. Many variations and modifications may 
be made to the above-described embodiments of the invention without departing 
substantially from the principles of the invention. All such modifications and variations 
are intended to be included herein within the scope of the disclosure and invention and 
protected by the following claims. In addition, the scope of the invention includes 
embodying the functionality of the preferred embodiments of the invention in logic 
embodied in hardware and/or software-configured mediums. 
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CLAIMS 

What is claimed is: 

11. A method for providing television services, comprising the steps of: 

2 receiving by a first set-top terminal (STT) located at a customer premises, via a 

3 first transmission link that is coupled to the STT, a first television service that was 

4 transmitted from a headend; and 

5 transmitting the first television service by the STT, via the first transmission link, 

6 to a first television that is located at the customer premises; and 

7 transmitting a second television service by the STT, via a second transmission 

8 link, to a second television that is located at the customer premises, 

9 wherein the first television service is transmitted at a frequency that is above the 
10 frequency band of a broadband signal that is received by the STT from the headend. 

1 
1 

1 2. The method of claim 1 , further comprising: 

2 prior to transmitting the first television service by the STT, receiving by the STT a 

3 request for the first television service from a remote control device that is configured to 

4 control the first television. 
1 

1 3 . The method of claim 1 , further comprising: 

2 receiving the first television service by a splitter module from the STT. 
1 

1 4. The method of claim 3 , further comprising: 

2 passing the first television service by the splitter module to a radio frequency (RF) 

3 converter module that is configured to convert the frequency of the first television service 

4 to a lower frequency that corresponds to a predetermined television channel, and that is 

5 configured to transmit the first television service to the first television. 
1 

1 5 . The method of claim 3 , further comprising: 

2 converting the frequency of the first television service by the splitter module to a 

3 lower frequency that corresponds to a predetermined television channel. 
1 

1 6. The method of claim 5, further comprising: 
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2 passing the first television service by the splitter module to the first television. 

1 

1 7. A set-top terminal (STT) comprising: 

2 a tuner for extracting a first television service from a broadband signal that is 

3 received by the STT via a first transmission link that is coupled to the STT; 

4 an ultra-high-frequency (UHF) transmitter; 

5 a processor that is programmed to cause the UHF transmitter to transmit the first 

6 television service via the first transmission link to a first television in response to the STT 

7 receiving from a first remote control device user input requesting the first television 

8 service, wherein the first television service is transmitted by the UHF transmitter to the 

9 first television at a frequency that is above the frequency band of the broadband signal 
1 0 that is received by the STT. 



1 

18. The STT of claim 7, wherein the first television service is transmitted by the UHF 

2 transmitter to the first television at a frequency corresponding to a channel that is 

3 not being used to transmit a television service from a headend to the STT. 

1 

1 9. The STT of claim 7, further comprising: 

2 an output system for outputting a second television service via a second 

3 transmission link to a second television. 
1 

1 10. The STT of claim 9, wherein the processor is also programmed to cause the output 

2 system to transmit the second television service via the second transmission link 

3 to a second television in response to the STT receiving from a second remote 

4 control device user input requesting the second television service. 
1 

1 11. The STT of claim 7, wherein a system includes the STT, the system comprising: 

2 a splitter module that is configured to receive the first television service from the 



3 STT and to pass the television service to the first television, wherein the splitter module is 

4 also configured to convert the frequency of the first television service to a frequency 

5 corresponding to a predetermined television channel. 
1 

1 12. The system of claim 1 1, further comprising: 
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2 a radio frequency (RF) converter module that is configured to receive the first 

3 television service from the splitter module and to transmit the first television 

4 service to the television at a frequency corresponding to a predetermined 

5 television channel. 
1 

1 13. A method for providing television presentations, comprising the steps of: 

2 receiving video data by a first set-top terminal (STT) located at a customer 

3 premises, via a first transmission link that is coupled to the first STT, wherein the video 

4 data was transmitted from a remote location; 

5 storing the video data within the first STT; and 

6 transmitting the video data by the first STT, via the first transmission link, to a 

7 second STT that is located at the customer premises. 
1 

1 14. The method of claim 1 3 , wherein the step of transmitting the data by the first STT 

2 is performed during a time period when the first STT is not receiving any data 

3 transmitted from the remote location. 
1 

1 15. The method of claim 1 3 , further comprising: 

2 receiving measurement data by the first STT from the second STT; and 

3 adjusting an amplitude of a quadrature amplitude modulation (QAM) signal that 



4 encodes the video data based on the measurement data prior to the step of transmitting the 

5 video data by the first STT. 
1 

1 1 6. The method of claim 1 5, wherein the measurement data includes at least one of a 

2 measurement of an amplitude of a signal being transmitted on a channel that is 

3 adjacent to or near a channel on which the QAM signal is being transmitted, a 

4 signal-to-noise ratio (SNR) of the QAM signal, and an amplitude of the QAM 

5 signal. 
1 

1 17. The method of claim 1 3 , further comprising: 

2 providing a trick mode function in connection with the video data. 
1 

1 1 8. The method of claim 17, wherein the trick mode function is one of pause, fast 

2 forward, or rewind. 
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1 19. The method of claim 1 3 , further comprising: 

2 transmitting the video data by the first STT, via a second transmission link, to a 

3 television that is located at the customer premises. 

1 20. The method of claim 1 3 , further comprising: 

2 transmitting the video data by the first STT to at least a third STT that is located at 

3 the customer premises. 

1 21. The method of claim 1 3 , wherein the video data is transmitted by the first STT in 

2 an analog format. 

1 22. The method of claim 13, wherein the video data is encrypted by the first STT prior 

2 to being transmitted by the first STT, and is decrypted by the second STT. 

1 23 . The method of claim 1 3 , further comprising: 

2 storing a plurality of television presentations; and 

3 transmitting a list of the plurality of television presentations to the second STT; 

4 receiving a request for a certain one of the plurality of television presentations; 

5 and 

6 transmitting the certain one of the plurality of television presentations to the 

7 second STT responsive to receiving the request. 
1 

1 24. The method of claim 13, further comprising: 

2 prior to transmitting the video data by the first STT, receiving by the first STT a 

3 request for the video data from a remote control device that is configured to 

4 control the second STT. 
1 

1 25 . The method of claim 24, wherein the request is encoded in a wireless radio 

2 frequency (RF) signal. 
1 

1 26. The method of claim 24, wherein the request is encoded using on-off keying 

2 (OOK), and is received by the first STT via the first transmission link. 
1 
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1 27. The method of claim 1 3, wherein the video data is transmitted at a frequency that 

2 is above the frequency band of a broadband signal that is received by the first STT 

3 from the headend. 
1 

1 28. The method of claim 13, further comprising: 

2 receiving the video data by a splitter module from the first STT. 
1 

1 29. The method of claim 28, further comprising: 

2 passing the video data by the splitter module to a radio frequency (RF) converter 

3 module that is configured to convert the frequency of the video data to a lower 

4 frequency that corresponds to a predetermined television channel, and that is 

5 configured to transmit the video data to the second STT. 
1 

1 30. The method of claim 28, further comprising: 

2 converting the frequency of the video data by the splitter module to a lower 

3 frequency that corresponds to a predetermined television channel. 
1 

1 31. The method of claim 30, further comprising: 

2 passing the video data by the splitter module to the second STT. 
1 
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AN IR RECEIVER RECEIVES 
A REMOTE CONTROL 
COMMAND THAT IS 
ENCODED IN AN IR SIGNAL 



^-^2800 



THE IR RECEIVER 
2802 CONVERTS THE IR SIGNAL 

INTO AN ELECTRIC SIGNAL 



THE IR RECEIVER 
TRANSMITS THE ELECTRIC 
SIGNAL TO AN STT 



FIG. 28 
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AN STT RECEIVES A REQUEST 
FOR A TELEVISION SERVICE OR 

FOR A TELEVISION 
PRESENTATION THAT IS STORED 
IN THE STT 



THE STT MODULATES THE 
REQUESTED DATA AT A 
FREQUENCY THAT IS ABOVE THE 
HIGHEST FREQUENCY THAT IS 
USED BY THE HEADEND TO 
TRANSMIT TELEVISION SERVICES 
TO THE STT 



THE STT TRANSMITS THE 
MODULATED DATA TO A 
CONVERTER MODULE VIA A 
COAXIAL CABLE THAT IS USED BY 
THE STT TO RECEIVE TELEVISION 
SERVICES FROM THE HEADEND 



FIG. 29 
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A FIRST STT RECEIVES A REQUEST 
FOR A TELEVISION PRESENTATION 
THAT IS STORED IN THE FIRST STT 



THE FIRST STT RETRIEVES THE 
TELEVISION PRESENTATION FROM A 
STORAGE DEVICE AND MODULATES 
THE TELEVISION PRESENTATION 
ONTO A 6 MHZ INTERMEDIATE 
FREQUENCY (IF) CHANNEL 



THE FIRST STT THEN CONVERTS THE 
FREQUENCY OF THE MODULATED 
DATA TO A FREQUENCY 
CORRESPONDING TO THE 
FREQUENCY OF AN OTHERWISE 
UNUSED IN-BAND CHANNEL 



THE FIRST STT TRANSMITS THE 
3004 MODULATED TELEVISION 

PRESENTATION TO A SECOND STT 



FIG. 30 
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3104 v 



3105 v 



S 



AN STT RECEIVES A REQUEST FOR A TELEVISION 
SERVICE FROM A REMOTE CONTROL DEVICE 



THE REQUEST IS ROUTED TO AN EXPANDER CARD 
WITHIN THE STT 



THE EXPANDER CARD EXTRACTS THE REQUESTED 
SERVICE FROM A BROADBAND SIGNAL 



THE EXPANDER CARD DEMODULATES THE REQUESTED 
SERVICE 



THE EXPANDER CARD DECODES THE REQUESTED 
SERVICE 



THE EXPANDER CARD ENCODES THE REQUESTED 
SERVICE IN A CERTAIN FORMAT (E.G., NTSC OR HDTV) 



THE EXPANDER CARD TRANSMITS THE TELEVISION 
SERVICE TO A TELEVISION ASSOCIATED WITH THE 
REMOTE CONTROL DEVICE 



FIG. 31 
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AN STT RECEIVES A REQUEST FROM A 
FIRST REMOTE CONTROL DEVICE FOR A 
FIRST TELEVISION SERVICE 
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3202 v 



THE STT EXTRACTS THE FIRST TELEVISION 
SERVICE FROM A BROADBAND SIGNAL 
USING A FIRST TUNER 



3203 v 



THE STT TRANSMITS THE FIRST 
TELEVISION SERVICE TO A FIRST 
TELEVISION 



3204 . 



THE STT RECEIVES A REQUEST FROM A 
SECOND REMOTE CONTROL DEVICE FOR A 
SECOND TELEVISION SERVICE 



3205 . 



THE STT EXTRACTS THE SECOND 
TELEVISION SERVICE FROM A BROADBAND 
SIGNAL USING A SECOND TUNER 



THE STT TRANSMITS THE SECOND 
TELEVISION SERVICE TO A SECOND 
TELEVISION 



FIG. 32 
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AN STT RECEIVES A REQUEST FROM A 
3301 v-^| FIRST REMOTE CONTROL DEVICE FOR AN 
STT FUNCTION 



S" 



A FIRST PROCESSOR IN THE STT PROVIDES 
A FIRST TELEVISION WITH THE REQUESTED 
STT FUNCTION 



THE STT RECEIVES A REQUEST FROM A 
SECOND REMOTE CONTROL DEVICE FOR 
AN STT FUNCTION 



A SECOND PROCESSOR IN THE STT 
3304^/^ PROVIDES A SECOND TELEVISION WITH 
THE REQUESTED STT FUNCTION 



FIG. 33 
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AN STT DETERMINES THAT AN EXPANDER 
CARD HAS BEEN CONNECTED TO THE STT 



3402^" 


THE STT QUERIES THE EXPANDER CARD 
TO DETERMINE WHETHER THE EXPANDER 
CARD IS CONFIGURED TO OUTPUT ANALOG 
AND/OR DIGITAL SERVICES 








3403 


THE STT RECEIVES A RESPONSE FROM 
THE EXPANDER CARD 








3404v^ 


THE STT ASSIGNS A SET OF MPEG PID'S OR 

AN OUTPUT FREQUENCY THAT THE 
EXPANDER CARD CAN USE FOR PROVIDING 
TELEVISION SERVICES 



FIG. 34 
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THE STT 200 TRANSMITS A QAM SIGNAL TO THE STT 1202 






THE STT 1202 MEASURES 
(SIGNAL-TO-NOISE RAT 


THE AMPLITUDE AND SNR 
O) OF THE QAM SIGNAL 



THE STT 1202 MEASURES THE AMPLITUDE AND SNR OF 
SIGNALS ON ADJACENT CHANNELS. 



3503 



THE STT 1202 TRANSMITS THE MEASUREMENT 
INFORMATION TO THE STT 200 



3504 



THE STT 200 MEASURES THE AMPLITUDE AND SNR OF THE 
QAM SIGNAL 



THE STT 200 MEASURES THE AMPLITUDE AND SNR OF 
SIGNALS ON ADJACENT CHANNELS 



STT 200 ADJUSTS THE AMPLITUDE OF THE QAM SIGNAL 
BASED ON THE MEASUREMENT INFORMATION RECEIVED 
FROM THE STT 1202 AND/OR BASED ON MEASUREMENTS 
MADE BY THE STT 200 



FIG. 35 
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